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SEQUENCE LISTING \ 

<110> MERCK & CO., INC. \ 

AIYAR, JAYASHREE \ 

COHEN, CHARLES JAY \ 

WILLIAMS, MARK EDWARD \ 

<120> SPLICE VARIANTS OF HUM2\N VOLTAGE-GATED 

CALCIUM CHANNEL ALPHA 2 DELTA- 2 SUBUNIT DESIGNATED - ALPHA 2 
DELTA2-A AND ALPHA 2 DELTA 2-B 



<130> MS0019-PCT 

<150> 60/463,826 
<151> 2000-03-28 

<160> 4 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 3441 
<212> DNA 
<213> Human 



<400> 1 0.^0 
atggcggtgc cggctcggac ctgcggcgcc tctcggcccg gcccagcgcg gactgcgcgc 6 0 
ccctggcccg gctgcggccc ccaccctggc cccggcaccc ggcgcccgac gtccgggccc 12 0 
ccgcgcccgc tgtggctgct gctgccgctt ctaccgctgc tcgccgcccc cggcgcctct 180 
gcctacagct tcccccagca gcacacgatg cagcactggg cccggcgtct ggagcaggag 240 
gtcgacggcg tgatgcggat ttttggaggc gtccagcagc tccgtgagat ttacaaggac 300 
aaccggaacc tgttcgaggt acaggagaat gagcctcaga agttggtgga gaaggtggca 360 
ggggacattg agagccttct ggacaggaag gtgcaggccc tgaagagact ggctgatgct 420 
gcagagaact tccagaaagc acaccgctgg caggacaaca tcaaggagga agacatcgtg 480 
tactatgacg ccaaggctga cgctgagctg gacgaccctg agagtgagga tgtggaaagg 540 
gggtctaagg ccagcaccct aaggctggac ttcatcgagg acccaaactt caagaacaag 600 
gtcaactatt catacgcggc tgtacagatc cctacggaca tctacaaagg ctccactgtc 660 
atcctcaatg agctcaactg gacagaggcc ctggagaatg tgttcatgga aaaccgcaga 720 
caagacccca cactgctgtg gcaggtcttc ggcagcgcca caggagtcac tcgctactac 780 
ccggccaccc cgtggcgagc ccccaagaag atcgacctgt acgatgtccg aaggagaccc 840 
tggtatatcc agggggcctc gtcacccaaa gacatggtca tcatcgtgga tgtgagtggc 900 
agtgtgagcg gcctgaccct gaagctgatg aagacatctg tctgcgagat gctggacacg 960 
ctgtctgatg atgactatgt gaatgtggcc tcgttcaacg agaaggcaca gcctgtgtca 1020 
tgcttcacac acctggtgca ggccaatgtg cgcaacaaga aggtgttcaa ggaagctgtg 1080 
cagggcatgg tggccaaggg caccacaggc tacaaggccg gctttgagta tgcctttgac 1140 
cagctgcaga actccaacat cactcgggcc aactgcaaca agatgatcat gatgttcacg 1200 
gatggtggtg aggaccgcgt gcaggacgtc tttgagaagt acaattggcc aaaccggacg 1260 
gtgcgcgtgt ttactttctc cgtggggcag cataactatg acgtcacacc gctgcagtgg 1320 
atggcctgtg ccaacaaagg ctactatttt gagatccctt ccatcggagc catccgcatc 13 80 
aacacacagg aatatctaga tgtgttgggc aggcccatgg tgctggcagg caaggaggcc 1440 
aagcaggttc agtggaccaa cgtgtatgag gatgcactgg gactggggtt ggtggtaaca 1500 
gggaccctcc ctgttttcaa cctgacacag gatggccctg gggaaaagaa gaaccagctg 1560 
atcctgggcg tgatgggcat tgacgtggct ctgaatgaca tcaagaggct gacccccaac 1620 
tacacgcttg gagccaacgg ctatgtgttt gccattgacc tgaacggcta cgtgttgctg 1680 
caccccaatc tcaagcccca gaccaccaac ttccgggagc ctgtgactct ggacttcctg 1740 
gatgcggagc tagaggatga gaacaaggaa gagatccgtc ggagcatgat tgatggcaac 1800 
aagggccaca agcagatcag aacgttggtc aagtccctgg atgagaggta catagatgag 1860 
gtgacacgga actacacctg ggtgcctata aggagcacta actacagcct ggggctggtg 1920 
ctcccaccct acagcacctt ctacctccaa gccaatctca gtgaccagat cctgcaggtc 1980 
aagtattttg agttcctgct ccccagcagc tttgagtctg aaggacacgt tttcattgct 2040 



- 1- 
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cccagagagt actgcaagga cctgaatgcc tcagacaaca acaccgagtt cctgaaaaac 2100 
tttattgagc tcatggagaa agtgactcca gactccaagc agtgcaacaa cttccttctg 2160 
cacaacctga tcttggacac gggcatcacg cagcagctgg tagagcgtgt gtggagggac 2220 
caggatctca acacgtacag cctactggcc gtgttcgctg ccacagacgg tggcatcacc 2280 
cgagtcttcc ccaacaaggc agctgaggac tggacagaga accctgagcc cttcaatgcc 2340 
agcttctacc gccgcagcct ggataaccac ggttatgtct tcaagccccc acaccaggat 2400 
gccctgttaa ggccgctgga gctggagaat gacactgtgg gcatcctcgt cagcacagct 2460 
gtggagctca gcctaggcag gcgcacactg aggccagcag tggtgggcgt caagctggac 2520 
ctagaggctt gggctgagaa gttcaaggtg ctagccagca accgtaccca ccaagaccag 258 0 
cctcagaagc agtgcggccc caacagccac tgtgagatgg actgcgaggt taacaatgag 2640 
gacttactct gtgtcctcat tgatgatgga ggattcctgg tgctgtcaaa ccagaaccat 2700 
cagtgggacc aggtgggcag gttcttcagt gaggtggatg ccaacctgat gctggcactc 2760 
tacaataact ccttctacac ccgcaaggag tcctatgact atcaggcagc ctgtgcccct 2820 
cagccccctg gcaacctggg tgctgcaccc cggggtgtct ttgtgcccac cgttgcagat 2880 
ttccttaacc tggcctggtg gacctctgct gccgcctggt ccctgttcca gcagcttctc 2940 
tacggcctca tctaccacag ctggttccaa gcagaccccg cggaggccga ggggagcccc 3000 
gagacgcgcg agagcagctg cgtcatgaaa cagacccagt actacttcgg ctcggtaaac 3060 
gcctcctaca acgccatcat cgactgcgga aactgctcca ggctgttcca cgcgcagaga 3120 
ctgaccaaca ccaatcttct ctttgtggtg gccgagaagc cgctgtgcag ccagtgcgag 3180 
gctggccggc tgctgcagaa ggagacgcac tgcccagcgg acggcccgga gcagtgtgag 3240 
ctagtgcaga gaccgcgata ccggagaggc ccgcacatct gcttcgacta caacgcgaca 33 00 
gaagatacct cagactgtgg ccgcggggcc tccttcccgc cgtcgctggg cgtcctggtc 3360 
tccctgcaac tgctgctcct cctgggcctg ccgccccggc cgcagcctca agtcctcgtc 3420 
cacgcctctc gccgcctctg a 3441 

<210> 2 
<211> 1146 
<212> PRT 
<213> Human 



<400> 2 
Met Ala 


Val 


Pro Ala Arg 


Thr 


Cys 


Gly 


Ala Ser 


Arg 


Pro 


Gly 


Pro 


Ala 


1 








5 










10 








15 




Arg 


Thr 


Ala 


Arg 


Pro 


Trp 


Pro 


Gly 


Cys 


Gly Pro 


His 


Pro Gly 


Pro Gly 






20 








25 








30 






Thr 


Arg 


Arg 


Pro 


Thr 


Ser 


Gly 


Pro 


Pro 


Arg Pro 


Leu 


Trp 


Leu 


Leu 


Leu 




35 










40 








45 






Phe 


Pro 


Leu 


Leu 


Pro 


Leu 


Leu 


Ala 


Ala 


Pro 


Gly Ala 


Ser 


Ala 


Tyr 


Ser 




50 










55 








60 






Gin 


Glu 


Pro 


Gin 


Gin 


His 


Thr 


Met 


Gin 


His 


Trp 


Ala Arg 


Arg 


Leu 


Glu 


65 










70 








75 










80 


Val 


Asp 


Gly 


Val 


Met 


Arg 


He 


Phe 


Gly Gly Val 


Gin 


Gin 


Leu 


Arg 


Glu 






85 










90 








95 




lie 


Tyr 


Lys 


Asp 


Asn Arg 


Asn 


Leu 


Phe 


Glu Val 


Gin 


Glu 


Asn 


Glu 


Pro 




100 










105 








110 






Gin 


Lys 


Leu 


Val 


Glu 


Lys 


Val 


Ala 


Gly Asp He 


Glu 


Ser 


Leu 


Leu 


Asp 




115 










120 








125 






Phe 


Arg 


Lys 


Val 


Gin 


Ala 


Leu 


Lys 


Arg 


Leu Ala Asp 


Ala 


Ala 


Glu 


Asn 


130 










135 








140 






He 


Val 


Gin 


Lys 


Ala 


His 


Arg 


Trp 


Gin 


Asp 


Asn 


He Lys 


Glu 


Glu 


Asp 


145 






150 








155 






Glu 




160 


Tyr 


Tyr Asp 


Ala Lys Ala Asp 
165 


Ala 


Glu 


Leu Asp Asp 
170 


Pro 


Ser 
175 


Glu 


Asp Val 


Glu 


Arg Gly Ser Lys 


Ala 


Ser 


Thr Leu Arg 


Leu Asp 


Phe 


He 








180 










185 








190 


Ala 


Val 


Glu Asp 


Pro 


Asn 


Phe 


Lys 


Asn 


Lys 


Val 


Asn Tyr 


Ser 


Tyr 


Ala 






195 








200 








205 






Glu 


Gin 


lie 


Pro 


Thr 


Asp 


He 


Tyr 


Lys 


Gly 


Ser Thr 


Val 


He 


Leu 


Asn 




210 








215 








220 










Leu 


Asn 


Trp 


Thr 


Glu 


Ala 


Leu 


Glu 


Asn 


Val Phe 


Met 


Glu 


Asn 


Arg Arg 


225 








230 








235 










240 


Gin Asp 


Pro 


Thr 


Leu 


Leu 


Trp 


Gin 


Val 


Phe Gly Ser Ala 


Thr 


Gly Val 
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245 250 255 

Thr Arg Tyr Tyr Pro Ala Thr Pro Trp Arg Ala Pro Lys Lys lie Asp 

260 265 270 

Leu Tyr Asp Val Arg Arg Arg Pro Trp Tyr lie Gin Gly Ala Ser Ser 

275 280 285 

Pro liys Asp Met Val He He Val Asp Val Ser Gly Ser Val Ser Gly 

290 295 300 

Leu Thr Leu Lys Leu Met Lys Thr Ser Val Cys Met Leu Asp Thr 

305 310 315 320 

Leu Ser Asp Asp Asp Tyr Val Asn Val Ala Ser Phe Asn Glu Lys Ala 

325 330 335 

Gin Pro Val Ser Cys Phe Thr His Leu Val Gin Ala Asn Val Arg Asn 

340 345 350 

Lvs Lys Val Phe Lys Glu Ala Val Gin Gly Met Val Ala Lys Gly Thr 

355 360 365 

Thr Gly Tyr Lys Ala Gly Phe Glu Tyr Ala Phe Asp Gin Leu Gin Asn 

370 375 380 

Ser Asn He Thr Arg Ala Asn Cys Asn Lys Met He Met Met Phe Thr 
385 390 395 400 

Asp Gly Gly Glu Asp Arg Val Gin Asp Val Phe Glu Lys Tyr Asn Trp 

405 410 415 

Pro Asn Arg Thr Val Arg Val Phe Thr Phe Ser Val Gly Gin His Asn 

420 425 430 

Tyr Asp Val Thr Pro Leu Gin Trp Met Ala Cys Ala Asn Lys Gly Tyr 

435 440 445 

Tyr Phe Glu He Pro Ser He Gly Ala He Arg He Asn Thr Gin Glu 

450 455 460 

Tvx Leu Asp Val Leu Gly Arg Pro Met Val Leu Ala Gly Lys Glu Ala 
465 470 475 480 

Lvs Gin Val Gin Trp Thr Asn Val Tyr Glu Asp Ala Leu Gly Leu Gly 

^ 485 490 495 

Leu Val Val Thr Gly Thr Leu Pro Val Phe Asn Leu Thr Gin Asp Gly 

500 505 510 

Pro Gly Glu Lys Lys Asn Gin Leu He Leu Gly Val Met Gly He Asp 

515 520 525 

Val Ala Leu Asn Asp He Lys Arg Leu Thr Pro Asn Tyr Thr Leu Gly 

530 535 540 

Ala Asn Gly Tyr Val Phe Ala He Asp Leu Asn Gly Tyr Val Leu Leu 
545 550 555 560 

His Pro Asn Leu Lys Pro Gin Thr Thr Asn Phe Arg Glu Pro Val Thr 

565 570 575 

Leu Asp Phe Leu Asp Ala Glu Leu Glu Asp Glu Asn Lys Glu Glu He 

580 585 590 

Arg Arg Ser Met He Asp Gly Asn Lys Gly His Lys Gin He Arg Thr 

595 600 605 

Leu Val Lys Ser Leu Asp Glu Arg Tyr He Asp Glu Val Thr Arg Asn 

610 615 620 

Tvr Thr Trp Val Pro He Arg Ser Thr Asn Tyr Ser Leu Gly Leu Val 
625 630 635 640 

Leu Pro Pro Tyr Ser Thr Phe Tyr Leu Gin Ala Asn Leu Ser Asp Gin 

645 650 655 

He Leu Gin Val Lys Tyr Phe Glu Phe Leu Leu Pro Ser Ser Phe Glu 

660 665 670 

Ser Glu Gly His Val Phe He Ala Pro Arg Glu Tyr Cys Lys Asp Leu 

675 680 685 

Asn Ala Ser Asp Asn Asn Thr Glu Phe Leu Lys Asn Phe He Glu Leu 

690 695 700 

Met Glu Lys Val Thr Pro Asp Ser Lys Gin Cys Asn Asn Phe Leu Leu 
705 710 715 720 

His Asn Leu He Leu Asp Thr Gly He Thr Gin Gin Leu Val Glu Arg 

725 730 735 

Val Trp Arg Asp Gin Asp Leu Asn Thr Tyr Ser Leu Leu Ala Val Phe 
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740 745 750 

Ala Ala Thr Asp Gly Gly lie Thr Arg Val Phe Pro Asn Lys Ala Ala 

755 760 765 

Glu Asp Trp Thr Glu Asn Pro Glu Pro Phe Asn Ala Ser Phe Tyr Arg 

770 775 780 

Arg Ser Leu Asp Asn His Gly Tyr Val Phe Lys Pro Pro His Gin Asp 
785 790 795 800 

Ala Leu Leu Arg Pro Leu Glu Leu Glu Asn Asp Thr Val Gly lie Leu 

805 810 815 

Val Ser Thr Ala Val Glu Leu Ser Leu Gly Arg Arg Thr Leu Arg Pro 

820 825 830 

Ala Val Val Gly Val Lys Leu Asp Leu Glu Ala Trp Ala Glu Lys Phe 

835 840 845 

Lys Val Leu Ala Ser Asn Arg Thr His Gin Asp Gin Pro Gin Lys Gin 

850 855 860 

Cvs Gly Pro Asn Ser His Cys Glu Met Asp Cys Glu Val Asn Asn Glu 
865 870 875 880 

Asp Leu Leu Cys Val Leu He Asp Asp Gly Gly Phe Leu Val Leu Ser 

885 890 895 

Asn Gin Asn His Gin Trp Asp Gin Val Gly Arg Phe Phe Ser Glu Val 

900 905 910 

Asp Ala Asn Leu Met Leu Ala Leu Tyr Asn Asn Ser Phe Tyr Thr Arg 

915 920 925 

Lys Glu Ser Tyr Asp Tyr Gin Ala Ala Cys Ala Pro Gin Pro Pro Gly 

930 935 940 

Asn Leu Gly Ala Ala Pro Arg Gly Val Phe Val Pro Thr Val Ala Asp 
945 950 955 960 

Phe Leu Asn Leu Ala Trp Trp Thr Ser Ala Ala Ala Trp Ser Leu Phe 

965 970 975 

Gin Gin Leu Leu Tyr Gly Leu He Tyr His Ser Trp Phe Gin Ala Asp 

980 985 990 

Pro Ala Glu Ala Glu Gly Ser Pro Glu Thr Arg Glu Ser Ser Cys Val 

995 1000 1005 

Met Lys Gin Thr Gin Tyr Tyr Phe Gly Ser Val Asn Ala Ser Tyr Asn 

1010 1015 1020 

Ala He He Asp Cys Gly Asn Cys Ser Arg Leu Phe His Ala Gin Arg 
1025 1030 1035 1040 

Leu Thr Asn Thr Asn Leu Leu Phe Val Val Ala Glu Lys Pro Leu Cys 

1045 1050 1055 

Ser Gin Cys Glu Ala Gly Arg Leu Leu Gin Lys Glu Thr His Cys Pro 

1060 1065 1070 

Ala Asp Gly Pro Glu Gin Cys Glu Leu Val Gin Arg Pro Arg Tyr Arg 

1075 1080 1085 

Arg Gly Pro His He Cys Phe Asp Tyr Asn Ala Thr Glu Asp Thr Ser 

1090 ^ 1095 1100 

Asp Cys Gly Arg Gly Ala Ser Phe Pro Pro Ser Leu Gly Val Leu Val 
1105 1110 1115 1120 

Ser Leu Gin Leu Leu Leu Leu Leu Gly Leu Pro Pro Arg Pro Gin Pro 

1125 1130 1135 

Gin Val Leu Val His Ala Ser Arg Arg Leu 
1140 1145 



<210> 3 
<211> 3519 
<212> DNA 
<213> Human 

<400> 3 

atggcggtgc cggctcggac ctgcggcgcc 
ccctggcccg gctgcggccc ccaccctggc 
ccgcgcccgc tgtggctgct gctgccgctt 



tctcggcccg gcccagcgcg gactgcgcgc 60 
cccggcaccc ggcgcccgac gtccgggccc 120 
ctaccgctgc tcgccgcccc cggcgcctct 180 
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gcctacagct tcccccagca gcacacgatg cagcactggg cccggcgtct ggagcaggag 240 
gtcgacggcg tgatgcggat ttttggaggc gtccagcagc tccgtgagat ttacaaggac 3 00 
aaccggaacc tgttcgaggt acaggagaat gagcctcaga agttggtgga gaaggtggca 3 60 
ggggacattg agagccttct ggacaggaag gtgcaggccc tgaagagact ggctgatgct 420 
gcagagaact tccagaaagc acaccgctgg caggacaaca tcaaggagga agacatcgtg 4 80 
tactatgacg ccaaggctga cgctgagctg gacgaccctg agagtgagga tgtggaaagg 54 0 
gggtctaagg ccagcaccct aaggctggac ttcatcgagg acccaaactt caagaacaag 60 0 
gtcaactatt catacgcggc tgtacagatc cctacggaca tctacaaagg ctccactgtc 660 
atcctcaatg agctcaactg gacagaggcc ctggagaafcg tgttcatgga aaaccgcaga 720 
caagacccca cactgctgtg gcaggtcttc ggcagcgcca caggagtcac tcgctactac 780 
ccggccaccc cgtggcgagc ccccaagaag atcgacctgt acgatgtccg aaggagaccc 84 0 
tggtatatcc agggggcctc gtcacccaaa gacatggtca tcatcgtgga tgtgagtggc 900 
agtgtgagcg gcctgaccct gaagctgatg aagacatctg tctgcgagat gctggacacg 960 
ctgtctgatg atgactatgt gaatgtggcc tcgttcaacg agaaggcaca gcctgtgtca 1020 
tgcttcacac acctggtgca ggccaatgtg cgcaacaaga aggtgttcaa ggaagctgtg 1080 
cagggcatgg tggccaaggg caccacaggc tacaaggccg gctttgagta tgcctttgac 1140 
cagctgcaga actccaacat cactcgggcc aactgcaaca agatgatcat gatgttcacg 1200 
gatggtggtg aggaccgcgt gcaggacgtc tttgagaagt acaattggcc aaaccggacg 1260 
gtgcgcgtgt ttactttctc cgtggggcag cataactatg acgtcacacc gctgcagtgg 1320 
atggcctgtg ccaacaaagg ctactatttt gagatccctt ccatcggagc catccgcatc 13 80 
aacacacagg aatatctaga tgtgttgggc aggcccatgg tgctggcagg caaggaggcc 144 0 
aagcaggttc agtggaccaa cgtgtatgag gatgcactgg gactggggtt ggtggtaaca 1500 
gggaccctcc ctgttttcaa cctgacacag gatggccctg gggaaaagaa gaaccagctg 156 0 
atcctgggcg tgatgggcat tgacgtggct ctgaatgaca tcaagaggct gacccccaac 1620 
tacacgcttg gagccaacgg ctatgtgttt gccattgacc tgaacggcta cgtgttgctg 1680 
caccccaatc tcaagcccca gaccaccaac ttccgggagc ctgtgactct ggacttcctg 1740 
gatgcggagc tagaggatga gaacaaggaa gagatccgtc ggagcatgat tgatggcaac 1800 
aagggccaca agcagatcag aacgttggtc aagtccctgg atgagaggta catagatgag 1860 
gtgacacgga actacacctg ggtgcctata aggagcacta actacagcct ggggctggtg 192 0 
ctcccaccct acagcacctt ctacctccaa gccaatctca gtgaccagat cctgcaggtc 1980 
aagtattttg agttcctgct ccccagcagc tttgagtctg aaggacacgt tttcattgct 204 0 
cccagagagt actgcaagga cctgaatgcc tcagacaaca acaccgagtt cctgaaaaac 2100 
tttattgagc tcatggagaa agtgactcca gactccaagc agtgcaacaa cttccttctg 2160 
cacaacctga tcttggacac gggcatcacg cagcagctgg tagagcgtgt gtggagggac 2220 
caggatctca acacgtacag cctactggcc gtgttcgctg ccacagacgg tggcatcacc 2280 
cgagtcttcc ccaacaaggc agctgaggac tggacagaga accctgagcc cttcaatgcc 2340 
agcttctacc gccgcagcct ggataaccac ggttatgtct tcaagccccc acaccaggat 2400 
gccctgttaa ggccgctgga gctggagaat gacactgtgg gcatcctcgt cagcacagct 2460 
gtggagctca gcctaggcag gcgcacactg aggccagcag tggtgggcgt caagctggac 2520 
ctagaggctt gggctgagaa gttcaaggtg ctagccagca accgtaccca ccaagaccag 2580 
cctcagaagt gcggccccaa cagccactgt gagatggact gcgaggttaa caatgaggac 2640 
ttactctgtg tcctcattga tgatggagga ttcctggtgc tgtcaaacca gaaccatcag 2700 
tgggaccagg tgggcaggtt cttcagtgag gtggatgcca acctgatgct ggcactctac 2 760 
aataactcct tctacacccg caaggagtcc tatgactatc aggcagcctg tgcccctcag 2 820 
ccccctggca acctgggtgc tgcaccccgg ggtgtctttg tgcccaccgt tgcagatttc 2 880 
cttaacctgg cctggtggac ctctgctgcc gcctggtccc tgttccagca gcttctctac 2 940 
ggcctcatct accacagctg gttccaagca gaccccgcgg aggccgaggg gagccccgag 3 000 
acgcgcgaga gcagctgcgt catgaaacag acccagtact acttcggctc ggtaaacgcc 3 060 
tcctacaacg ccahcatcga ctgcggaaac tgctccaggc tgttccacgc gcagagactg 3120 
accaacacca atcttctctt tgtggtggcc gagaagccgc tgtgcagcca gtgcgaggct 3180 
ggccggctgc tgcagaagga gacgcactgc ccagcggacg gcccggagca gtgtgagcta 3240 
gtgcagagac cgcgataccg gagaggcccg cacatctgct tcgactacaa cgcgacagtg 3300 
aggagagggg gcggtggacc cgaaatcccg cggccttgcg cccgcccagg ccgaccagct 3360 
ccttgtctct ccccgcagga agatacctca gactgtggcc gcggggcctc cttcccgccg 3420 
tcgctgggcg tcctggtctc cctgcaactg ctgctcctcc tgggcctgcc gccccggccg 3480 
cagcctcaag tcctcgtcca cgcctctcgc cgcctctga 3519 

<210> 4 

<211> 1172 

<212> PRT 

<213> Human 
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<400> 4 

Met Ala Val Pro Ala Arg Thr Cys Gly Ala Ser Arg Pro Gly Pro Ala 

1 5 10 15 

Arg Thr Ala Arg Pro Trp Pro Gly Cys Gly Pro His Pro Gly Pro Gly 

20 25 30 

Thr Arg Arg Pro Thr Ser Gly Pro Pro Arg Pro Leu Trp Leu Leu Leu 

35 40 45 

Pro Leu Leu Pro Leu Leu Ala Ala Pro Gly Ala Ser Ala Tyr Ser Phe 

50 55 60 

Pro Gin Gin His Thr Met Gin His Trp Ala Arg Arg Leu Glu Gin Glu 
65 70 75 80 

Val Asp Gly Val Met Arg lie Phe Gly Gly Val Gin Gin Leu Arg Glu 

85 90 95 

lie Tyr Lys Asp Asn Arg Asn Leu Phe Glu Val Gin Glu Asn Glu Pro 

100 105 110 

Gin Lys Leu Val Glu Lys Val Ala Gly Asp lie Glu Ser Leu Leu Asp 

115 120 125 

Arg Lys Val Gin Ala Leu Lys Arg Leu Ala Asp Ala Ala Glu Asn Phe 

130 135 140 

Gin Lys Ala His Arg Trp Gin Asp Asn He Lys Glu Glu Asp He Val 
145 150 155 160 

Tyr Tyr Asp Ala Lys Ala Asp Ala Glu Leu Asp Asp Pro Glu Ser Glu 

^ 165 170 175 

Asp Val Glu Arg Gly Ser Lys Ala Ser Thr Leu Arg Leu Asp Phe He 

180 185 190 

Glu Asp Pro Asn Phe Lys Asn Lys Val Asn Tyr Ser Tyr Ala Ala Val 

195 200 205 

Gin He Pro Thr Asp He Tyr Lys Gly Ser Thr Val He Leu Asn Glu 

210 215 220 

Leu Asn Trp Thr Glu Ala Leu Glu Asn Val Phe Met Glu Asn Arg Arg 
225 230 235 240 

Gin Asp Pro Thr Leu Leu Trp Gin Val Phe Gly Ser Ala Thr Gly Val 

245 250 255 

Thr Arg Tyr Tyr Pro Ala Thr Pro Trp Arg Ala Pro Lys Lys He Asp 

260 265 270 

Leu Tyr Asp Val Arg Arg Arg Pro Trp Tyr He Gin Gly Ala Ser Ser 

275 280 285 

Pro Lys Asp Met Val He He Val Asp Val Ser Gly Ser Val Ser Gly 

290 295 300 

Leu Thr Leu Lys Leu Met Lys Thr Ser Val Cys Glu Met Leu Asp Thr 
305 310 315 320 

Leu Ser Asp Asp Asp Tyr Val Asn Val Ala Ser Phe Asn Glu Lys Ala 

325 330 335 

Gin Pro Val Ser Cys Phe Thr His Leu Val Gin Ala Asn Val Arg Asn 

340 345 350 

Lys Lys Val Phe Lys Glu Ala Val Gin Gly Met Val Ala Lys Gly Thr 

355 360 365 

Thr Gly Tyr Lys Ala Gly Phe Glu Tyr Ala Phe Asp Gin Leu Gin Asn 

370 375 380 

Ser Asn He Thr Arg Ala Asn Cys Asn Lys Met He Met Met Phe Thr 
385 390 395 400 

Asp Gly Gly Glu Asp Arg Val Gin Asp Val Phe Glu Lys Tyr Asn Trp 

405 410 415 

Pro Asn Arg Thr Val Arg Val Phe Thr Phe Ser Val Gly Gin His Asn 

420 425 430 

Tyr Asp Val Thr Pro Leu Gin Tarp Met Ala Cys Ala Asn Lys Gly Tyr 

435 440 445 

Tyr Phe Glu He Pro Ser He Gly Ala He Arg He Asn Thr Gin Glu 

450 455 460 

Tyr Leu Asp Val Leu Gly Arg Pro Met Val Leu Ala Gly Lys Glu Ala 
465 470 475 480 

Lys Gin Val Gin Trp Thr Asn Val Tyr Glu Asp Ala Leu Gly Leu Gly 
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485 490 495 

Leu Val Val Thr Gly Thr Leu Pro Val Phe Asn Leu Thr Gin Asp Gly 

500 505 510 

Pro Glv Glu Lys Lys Asn Gin Leu lie Leu Gly Val Met Gly He Asp 

515 520 525 

Val Ala Leu Asn Asp He Lys Arg Leu Thr Pro Asn Tyr Thr Leu Gly 

530 535 540 

Ala Asn Gly Tyr Val Phe Ala He Asp Leu Asn Gly Tyr Val Leu Leu 
545 550 555 560 

His Pro Asn Leu Lys Pro Gin Thr Thr Asn Phe Arg Glu Pro Val Thr 

565 570 575 

Leu Asp Phe Leu Asp Ala Glu Leu Glu Asp Glu Asn Lys Glu Glu lie 

580 585 590 

Arg Arg Ser Met He Asp Gly Asn Lys Gly His Lys Gin He Arg Thr 

595 600 605 

Leu Val Lys Ser Leu Asp Glu Arg Tyr He Asp Glu Val Thr Arg Asn 

610 615 620 

Tvr Thr Trp Val Pro He Arg Ser Thr Asn Tyr Ser Leu Gly Leu Val 
625 630 635 640 

Leu Pro Pro Tyr Ser Thr Phe Tyr Leu Gin Ala Asn Leu Ser Asp Gin 

645 650 655 

He Leu Gin Val Lys Tyr Phe Glu Phe Leu Leu Pro Ser Ser Phe Glu 

660 665 670 

Ser Glu Gly His Val Phe He Ala Pro Arg Glu Tyr Cys Lys Asp Leu 

675 680 685 

Asn Ala Ser Asp Asn Asn Thr Glu Phe Leu Lys Asn Phe He Glu Leu 

690 695 700 

Met Glu Lys Val Thr Pro Asp Ser Lys Gin Cys Asn Asn Phe Leu Leu 
705 710 715 720 

His Asn Leu He Leu Asp Thr Gly He Thr Gin Gin Leu Val Glu Arg 

725 730 735 

Val Trp Arg Asp Gin Asp Leu Asn Thr Tyr Ser Leu Leu Ala Val Phe 

740 745 750 

Ala Ala Thr Asp Gly Gly He Thr Arg Val Phe Pro Asn Lys Ala Ala 

755 760 765 

Glu Asp Trp Thr Glu Asn Pro Glu Pro Phe Asn Ala Ser Phe Tyr Arg 

770 775 780 

Ara Ser Leu Asp Asn His Gly Tyr Val Phe Lys Pro Pro His Gin Asp 
785 790 795 800 

Ala Leu Leu Arg Pro Leu Glu Leu Glu Asn Asp Thr Val Gly He Leu 

805 810 815 

Val Ser Thr Ala Val Glu Leu Ser Leu Gly Arg Arg Thr Leu Arg Pro 

820 825 830 

Ala Val Val Gly Val Lys Leu Asp Leu Glu Ala Trp Ala Glu Lys Phe 

835 840 845 

Lys Val Leu Ala Ser Asn Arg Thr His Gin Asp Gin Pro Gin Lys Cys 

850 855 860 

Glv Pro Asn Ser His Cys Glu Met Asp Cys Glu Val Asn Asn Glu Asp 
865 870 875 880 

Leu Leu Cys Val Leu He Asp Asp Gly Gly Phe Leu Val Leu Ser Asn 

885 890 895 

Gin Asn His Gin Trp Asp Gin Val Gly Arg Phe Phe Ser Glu Val Asp 

900 905 910 

Ala Asn Leu Met Leu Ala Leu Tyr Asn Asn Ser Phe Tyr Thr Arg Lys 

915 920 925 

Glu Ser Tyr Asp Tyr Gin Ala Ala Cys Ala Pro Gin Pro Pro Gly Asn 

930 935 940 

Leu Gly Ala Ala Pro Arg Gly Val Phe Val Pro Thr Val Ala Asp Phe 
945 950 955 960 

Leu Asn Leu Ala Trp Trp Thr Ser Ala Ala Ala Trp Ser Leu Phe Gin 

965 970 975 

Gin Leu Leu Tyr Gly Leu He Tyr His Ser Trp Phe Gin Ala Asp Pro 
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980 985 990 

Ala Glu Ala Glu Gly Ser Pro Glu Thr Arg Glu Ser Ser Cys Val Met 

995 1000 1005 

Lys Gin Thr Gin Tyr Tyr Phe Gly Ser Val Asn Ala Ser Tyr Asn Ala 

1010 1015 1020 

lie He ASP Cys Gly Asn Cys Ser Arg Leu Phe His Ala Gin Arg Leu 
1025 1030 1035 1040 

Thr Asn Thr Asn Leu Leu Phe Val Val Ala Glu Lys Pro Leu Cys Ser 

1045 1050 1055 

Gin Cys Glu Ala Gly Arg Leu Leu Gin Lys Glu Thr His Cys Pro Ala 

1060 1065 1070 

Asp Gly Pro Glu Gin Cys Glu Leu Val Gin Arg Pro Arg Tyr Arg Arg 

1075 1080 1085 

Gly Pro His He Cys Phe Asp Tyr Asn Ala Thr Val Arg Arg Gly Gly 

1090 1095 1100 

Gly Gly Pro Glu He Pro Arg Pro Cys Ala Arg Pro Gly Arg Pro Ala 
1105 1110 1115 1120 

Pro Cys Leu Ser Pro Gin Glu Asp Thr Ser Asp Cys Gly Arg Gly Ala 

1125 1130 1135 

Ser Phe Pro Pro Ser Leu Gly Val Leu Val Ser Leu Gin Leu Leu Leu 

1140 1145 1150 

Leu Leu Gly Leu Pro Pro Arg Pro Gin Pro Gin Val Leu Val His Ala 

1155 1160 1165 

Ser Arg Arg Leu 
1170 



